

Figure 1 

Fatty Acid Biosyxtthetic Pathway 
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Figure 2 

Gene Sequence of Delta 6- Desaturase from ^fjvi^yuif tfAXuia (ATCC 56851) 



1 ATGGTCCASG GGCAAAAGGC CGASAAGATC TC&TSGGCGA CCATCCGTGA 

51 0CAC&ACC5C CAAGACAACG CGTGGATCGT GATCCACCAC AAGOTGTACG- 

101 ACATCTCGGC CTTTGAGGAC CACCCGGGCG GCGTCGTCAT GTTCAC6C&J& 

151 GCCGGCGAAG ACGCGACCGA TGOBTTCGCT GTCTTCCAOC CGAGCTCGGC 

201 GCTC&AGCTC CTCB&jBCAGT ACTAC6TC6e CGACGTCSAC CAGTCGACGG 

251 CGGOCGTCGA CAOGTCGATC TCGGACGAGG TCAAGAAGA& CCAGTCGGAC 

301 TTCATTGCGT CGTACCGCAA GCTGCGCCTT GAAGTCAAGC GCCTCGGCTT 

351 GTACSACTCS AGCAAGCTCT ACTACCTCTA CAAGTGCGO: TCGACGCTGA 

401 eCATTGCGCT TGTGTCGGCG GCCATTTGCC TCCACTTTGA CTCGACGOCC 

451 ATGTACATGG TCGCGGCTGT CATCCTTGGC CTCTTTTACC AGCAGfGCSe 

501 CTGGCTCGCC CATGACTTTC TGCACCACCA AGTGTTTGAG AACCACTTGT 

551 TTGGCGACCT C3TC66CSTC AT6GTC6GCA ACCTCT6GCA B66CTTCTCS 

601 GTGCAjGTGGT 6GA&GAACAA GCACAACACG- CACCATGCGA TCCCCAACCT 

651 CCACOCGACG CCCGABATC3 CCTTCCACGG CGACCCGGAC ATTGACACBA 

701 TGCOSATTCT CGCGTGCTC& CTC&AGATGG CGCAGCACGC GGTCSACTCG- 

751 CCCOTCGGGC TCTTCTTCAT GC9CTACCAA 6CGTACCTGT ACTTTCCCAT 

801 CTTGCTCTTT GCGCGTATCT CGTBG6T8AT CCAGTCGGOC ATGTACGCCT 

851 TCTACAACGT TGGGCCCGGC G6CACCTTTG ACAAGGTCCA GTACCCGCPG 

901 CTCGAGCGCG- CCGGCCTCCT CCTCTACTAC GGCTGGAAOC TCG6CCTTGT 

951 GTAOSCASCC AACATGTCGC T3CTCCAAGC 6GCTGCGTTC CTCTTTGTGA 

1001 GCCABGCGTC GTGCGGCCTC TTCCTCGCGA TGGTCTTTAG- CGTCGGCCAC 

1051 AACGGCATGG- AGGTCTTTGA CAA6GACAGC AAGCCCGATT TTTGGAABCT 

1101 GCAAGTGCTC TCG&CGCSCA ACOTGACGTC GTCGCTCTG& ATCGACTGGT 

1151 TCATGGGCGG CCTCAACTAC CAGATCGACC ACCACTTGTT CCCGATGGTG 

1201 CCCOBGCACA ACCTCCCGGC GCTCAACGTG- CTCGTCAAGT CGCTCTGC&A 

1251 GCAOTAC6AC ATOCCATACC ACGABACGGG CTTCATCGC& GGCATGGCCG- 

1301 AGGTCGTCGT GCACCTCGA& CGCATCTCGA TCGASTTCTT CAAGGABTTT 

1351 CCCOCCATGT AA 



Figure 3 

Amino Acid Sequence of Delta 6- Desaturase from jStijuv&gyiM d&zEna (ATCC 56851) 



1 M/QSQKJiEKI SXATIREHJm QENAHIYIKH KYYDI SATED HPGGYVMETQ 

51 AGEDATDAEA VEHPSSAEXL LEQYYYGDYD QSTAAVDTSI SDEVKKSQSB 

101 EXASYRKLRE EYKMGLYDS SKLYYEYKCA STESXALYSA AICLHEDSTA 

151 MYKYARVILG BE YQQCGHEA HDEEHHQYEE WHIEGDLVGY MYGJfEKQGES 

201 YQWWKNKHMT HHAIPNLHAT PEIAEHGDPD IDTMPXEAWS EKM&QKAYDS 

251 PYGDEEMRYQ AYE YE PHL EE AAISHYIQSA MYAEYWYGPG GTEDKYQYPE 

301 LERAGLLLYY GHNEGEVYAA tfMS LLQAAAE EEY9QASCG Ei ELAMYESYGH 

351 NGWEYEDKDS KPDEHKLQYL STONY TSSLW IDWEMGG OTY QIDHHUf EMY 

401 ERHMLPAIiNY EYKSLCKQYD XPYHETGEIA GMAEYYYHLE RISIEEEKEF 

451 PAM* 



Figure 4 

Gene Sequence of Delta 5- Desatuxase from SiipmA&a& dRzlnia (ATCC 56851) 



1 ATGGCCCCGC AGACGGAGCT CCGCCAGCGC CACGCCGCCG TCGCCGAGAC 

51 GCCGGTGGCC 8GC&AGA&GG CCTTTACATG GCAGGAGGTC SCGCASCACA 

101 ACACGGCGGC CTCSGCCTGG ATCATTATCC GCGGCAAGGT CTACGACGT& 

151 ACCGAJBT6GG CCAACAAGCA CCCCGGCGGC CGCGAJ&ATGG TGCTGCTGCA 

201 CSCCGGTCGC eAGGCCACCG ACACGTTCGA CTCGTACCAC CCGTTCABCG 

251 ACAAGGCCSA STCGATCTTG AACAAGTAT& AGATTGGCAC GTTCACGGGC 

301 CCGTCCGAGT TTCCGACCTT CAAGCCGGAC ACGGGCTTCT ACAAjBGAGTG 

351 CCGCAAGCGC GTTGGCSAGT ACTTCAAG&A GAACAACCTC CATCCGCAGG- 

401 ACGGCTTCCC GGGCCTCTGG CGCATGAT6G TCGTGTTTGC GGTCGCCGGC 

451 CTCGCCTTGT ACGGCATGCA CTTTTCGACT ATCTTTGCGC TGCAGCTC8C 

501 GGCCGCGGC& CTCTTTGGCG TCTGCCAGGC GCTGCCGCTG CTCCACGTCA 

551 TGCACGACTC GTCGCACGCG TCGTACACCA ACATGCC6TT CTTCCATTAC 

601 GTCGTC6GCC GCTTTGCCAT 6GACTGGTTT GCC6GCG6CT CGATGGTGTC 

651 AT6GCTCAAC CAGCACGTC& TGGGCCACCA CATCTACACG- AACGTCGCGG 

701 GCTCG6ACCC GGATCTTCC& GTCAACAT6G ACGGCGACAT CCGCCGCATC 

751 GTGAACCGCC AGGTGTTCCA GCCCATGTAC 6CATTCCASC ACATCTACCT 

801 TCCGCCGCTC TATGGCGTGC TTGGCCTCAA GTTCC6CATC CAGGACTTCA 

851 CC6ACAC8TT CGGCTCGCAC ACGAACGGCC CGATCCGCGT CAACCCGCAC 

901 GCGCTCTCGA CGTGGATGGC CATGATCAGC TCC&AGTCGT TCTGGGCCTT 

951 CTACCSCGTG TACCTTCCSC TTGCC8TGCT CCAGATGCCC ATCAAGACGT 

1001 ACCTTGCGAT CTTCTTCCTC GCCGAGTTTG TCACGGGCT& 8TACCTC8CG 

1051 TTCAACTTCC AAGTAAGCCA TGTCTCGACC GAGTGCGGCT ACCCATGCG& 

1101 CGACGAGGCC &AGATGGCGC TCCAGGACGA GTGGGCAGTC TCGCAGGTCA 

1151 AGACGTC6GT CGACTACGCC CATGGCTCST GGATGACGAC GTTCCTTGCC 

1201 GGCGCGCTCA ACTACCAGGT CGTGCACCAC TTGTTCCCCA 6CGTGTC6CA 

1251 GTACCACTAC CCGGCGATCG CGCCCATCAT CGTCGACGTC TGCAAGGAGT 

1301 ACAACATCAA GTACGCCATC TTGCCGGACT TTACGGCGGC GTTCGTTGCC 

1351 CACTTGAAGC ACCTCCGCAA CATGGGCCAG CAGGGCATCG CCGCCACGAT 

1401 CCACATGGGC TAA 



Figure 5 

Amino Acid Sequence of Delta 5- Desaturase from Sifjuufc&uit tfAzluia (ATCC 56851) 



1 MAPQTEERQR HAAYAETPYA GKXAETKQEV AQHNTAASAH IHRGXVYDY 

51 SEKANKHBGG REMYLLHAGR EATDTEDSYH BE SDKAESIE NKYEIGTETG 

101 PSEE PTEXPD TGF YKECRKR YGEYEKKNNL HBQDGEPGIiH RMM/YEAYAG 

151 nALYGMHE ST IEALQEAAAA EEGYCQ&EBL I.HYMHDSSKA SYTNMPEEHY 

201 WGREAMDHE AGG SMYSWLW QHYYGHHXYT NVAGSDPDLP YNMDGDIRRI 

251 VWRQVFQPm AFQHIYLPPIi YGYDGEKERI QBE TDTFGSH TNG PIRYNPH 

301 AESTMMaMIS SKSEHATYRY YLPIiAVLQMP IKTYLAIEEE AE FY TGK YL A 

351 EMEQYSHVST? ECGYPCGDEA KMAIQDE HAY SQYKTSVDYA HSSKITTTEEA 

401 GAIiNYQYYKK LEPSYSQYHY P AIAP IIVD V C KE YN EK YAI LPOH TAAEYA 

451 KLKHERWMGQ QGIAATEHM3 * 



Figure 6 

Gene Sequence of Delia 5- Desaturase from T&utcr&kzdytniiBi rf annan ( ATCC 34304) 



1 ATGGGACGCG GCGGCGAAGG TCAGGTGAAC AGCGCGCAGG TGGCACAAGG 
51 CGGTSCGGGA A.C8CGAAAGA. CGATCCTGA.T CGAGGGCGAG GTCTACGATG 
101 TCACCAACTT TAGGCACCCC G&OG6GTCGA TC&TCAAGTT TCTC&CGA.CC 
151 GACGGCACCG AGGCTGTGGA. CGCGACGAAC GCGTTTCGC& AGTTTCACTG 
201 CCGGTCGGGC AAGGCGGAAA AGTACCTCAA GAGCCTGCCC AABCTCGGC& 
251 CGCCGAGCAA GAT&AAGTTT GACGCCAAGG ASCAGGCCCG GCGCGACGCG 
301 ATCACGCGAG &.CTA.CGTCAA GCTGCGCGAG GaGATGGTGG CCGfeGGGCCT 
351 CTTCAAGCCC GCGCCCCTCC ACflZTTGTCTk CAGGTTTGCG GAGATCGCAG 
401 CCCTGTTCGC GGOCTCGTTC TACCTGTTTT CGATGCGCGG AAACGTGTTC 
451 GCCACGCTCG CGGCCATCGC A&TCGGGGGC ATCGCGCAGG GCCGCTGCG& 
501 CTGGCTCATG CAC&AGTGC& GA.CACTTCTC GATGACCGGG- TACA.TCCCGC 
551 TTGACGTGCG CCTGCAGGAG CTGGT&TA.CG GCGTGGGGTG CTG5ATGTC& 
S01 GCGAGCTGGT GGCGCGTTCA GCACAAC&AG CACCACGCGA CCOCGCAGAA 
S51 ACTCAAGCftjC GAOBTCGACC TCGACACCCT GCCGCTCGTT GCOTTCAA.C& 
701 AGAASATCGC CGOCAAGGT& CGOCCCG&CT CGTTCC&GGC CAAGTGGCTC 
751 TCGGCGCAGG CGTACA.TTTT TGCGCCGGT& T.OCTGCTTCC TGGTTGGTCT 
301 CTTCTGGACC CTGTTTCTGC ACOCGCGCCA CATGCCGCGC A.CG&GCCA.CT 
351 TTGCTGAGAT GGCCGCCGTC GCGGTGCGC& TCGTGGGCTG GGCGGCGCTC 
301 ATGCACTCGT TCGGGTA.CAG CGGGAGCGAC TCBTTCGGTC TCTACATGGC 
351 CACCTTTGGC TTTGGCTGCA CCTACATCTT CACCAACTTT GCGGTCAGCC 
1001 ACAOGCACCT CGACGTCACC GAGCCGGA.C& ftGTTCCTGCA. CTGGGTCGAG 
1051 TACGCCGCGC TGCACACGAC CAACGTGTCC &ACGACTCGT GGTTCATC&C 
1101 CTGGTGGATG TCGTACCTCA ACTTTCAGAT CGAGCACCAC CTCTTTCCGT 
1151 CGCTGCCCCA GCTCAACGCC CCGCGCGTCG COCCGCGCGT CCGCGCCCTC 
1201 TTCGAGAAGC ACGGCATGGC TTACGACGAG CGCCCGTACC TTACCGCGCT 
1251 TGGCGACACG TTTGCCAA.CC TGCACGCCGT GGGCCAAAAC GCGGGCCAGG 
1301 CGGCSGCCAA GGCCGCTTA& 



5i: 



Figure 7 

Amino Acid Sequence of Delta 5- Desaturase from TTunitftotzAyajtun amvum (ATCC 34304) 



1 MSnSGEGQVJf S TRKTiniEGE YYDYTNERHB GGSIIKF LTT 

51 EGTEAYDlATN AEREZHCRSG K AEK YLKS Z2 KLG APSKMKE" DAKEQARRDA 

101 ITRDYYKERE EMYAEGEEKP A2LHIYYREA E IAALEAASE YLESMRGNYE 

151 ATIAAIAYGG lAQGRCGtfEM HECG HE SMTG YIBEDYRXiQE LYYGYGCSMS 

2 01 ASMHRYQHNK HHAT EQKLKH DYDIiDTLPLY AZNEKXAAKV REGSEQAKHL 

2 51 SAQAYIEAPV SCELYG LEKT LEEHERHMER T SHE AEMAAY AYRYYGHAAL 

3 01 MHSEGY9GSD SEGLYMATEG EGCTYIETNE AYSHTHIDYT E PDEE LHWYE 
3 51 YAALHTTNYS NDSKEITKKM SYIMEQIEHK LEPSLEQLNA PRYAPRVRAE 
401 EE KKGHAYDE RPYLTABGDT EAWIiHAYGQW AGQAAAKAA 
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Figure 14 



1 ATGGTGGCAG GCAAATCAGG CGCTGCGGCG CACGTGACTC ACAGCTCGAC 

51 ATTGCCCCGT GAGTACCATG GCGCGACCAA CGACTCGCGC TCTGAGGCGG 

101 CCGACGTCAC CGTCTCTAGC ATCGATGCTG AAAAGGAGAT GATCATCAAC 

151 GGCCGCGTGT ATGACGTGTC GTCATTTGTG AAGCGGCACC CAGGTGGCTC 

201 GGTGATCAAG TTCCAGCTGG GCGCCGAGGC GAGCGACGCG TACAACAACT 

251 TTCACGTCCG CTCCAAGAAG GCGGACAAGA TGCTGTATTC GCTCCCGTCC 

3 01 CGGCCGGCCG AGGCCGGCTA CGCCCAGGAC GACATCTCCC GCGACTTTGA 

351 GAAGCTGCGC CTCGAGCTGA AGGAGGAGGG CTACTTCGAG CCCAACCTGG 

401 TGCACGTGAG CTACAGGTGT GTGGAGGTTC TTGCCATGTA CTGGGCTGGC 

451 GTCCAGCTCA TCTGGTCCGG GTACTGGTTC CTCGGCGCGA TCGTGGCCGG 

501 CATTGCGCAG GGCCGCTGCG GCTGGCTCCA GCATGAGGGT GGGCACTACT 

551 CGCTCACCGG CAACATCAAG ATCGACCGGC ATCTGCAGAT GGCCATCTAT 

601 GGGCTTGGCT GCGGCATGTC GGGCTGCTAC TGGCGCAACC AGCACAACAA 

651 GCACCACGCC ACGCCGCAGA AGCTCGGGAC CGACCCCGAC CTGCAGACGA 

701 TGCCGCTGGT GGCCTTCCAC AAGATCGTCG GCGCCAAGGC GCGAGGCAAG 

751 GGCAAGGCGT GGCTGGCGTG GCAGGCGCCG CTCTTCTTTG GCGGGATCAT 

801 CTGCTCGCTC GTCTCTTTCG GCTGGCAGTT CGTGCTCCAC CCCAACCACG 

8 51 CGCTGCGCGT GCACAATCAC CTGGAGCTCG CGTACATGGG CCTGCGGTAC 

901 GTGCTGTGGC ACCTGGCCTT TGGCCACCTC GGGCTGCTGA GCTCGCTCCG 

951 CCTGTACGCC TTTTACGTGG CCGTGGGCGG CACCTACATC TTCACCAACT 

10 01 TCGCCGTCTC GCACACCCAC AAGGACGTCG TCCCGCCCAC CAAGCACATC 

1051 TCGTGGGCAC TCTACTCGGC CAACCACACG ACCAACTGCT CCGACTCGCC 

1101 CTTTGTCAAC TGGTGGATGG CCTACCTCAA CTTCCAGATC GAGCACCACC 

1151 TCTTCCCGTC GATGCCGCAG TACAACCACC CCAAGATCGC CCCGCGGGTG 

12 01 CGCGCGCTCT TCGAGAAGCA CGGGGTCGAG TATGACGTCC GGCCATACCT 

1251 GGAGTGTTTT CGGGTCACGT ACGTCAACCT GCTCGCCGTA GGGAACCCGG 

1301 AGCACTCCTA CCACGAGCAC ACGCACTAG 
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Figure 15 



1 MVAGKSGAAA HVTHSSTLPR EYHGATNDSR SEAADVTVSS IDAEKEMI IN 

51 GRVYDVSSFV KRHPGGSVIK FQLGADASDA YNNFHVRS KK ADKMLYSLPS 

101 RPAEAGYAQD DISRDFEKLR LELKEEGYFE PNLVHVSYRC VEVLAMYWAG 

151 VQLIWSGYWF LGAIVAGIAQ GRCGWLQHEG GHYSLTGNIK IDRHLQMAIY 

2 01 GLGCGMSGCY WRNQHNKHHA TPQKLGTDPD LQTMPLVAFH KIVGAKARGK 
251 GKAWLAWQAP LFFGGIICSL VSFGWQFVLH PNHALRVHNH LELiAYMGLRY 

3 01 VLWHLAFGHL . GLLSSLRLYA FYVAVGGTY I FTNFAVSHTH KDWPPTKHI 
351 SWALYSANHT TNCSDSPFVN WWMAYLNFQI EHHLFPSMPQ YNHPKIAPRV 

4 01 RALFEKHGVE YDVRPYLECF RVTYVNLLAV GNPEHSYHEH TH 



